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Abstract

Semiquantitative spectrographic analyses for 31 elements and atomic 
absorption analyses for gold and zinc are reported for 176 rocks, 208 soils, 
72 stream sediments, and 18 panned concentrate samples from the Bread Loaf 
Roadless Area, Vermont. Sample locations are given in Universal Transverse 
Mercator (UTM) coordinates. Rock types analyzed include quartz-mica schist, 
quartzite-granofels, greenstone, and vein quartz.

Introduction

The analyses reported in this study are,on 474 samples from the 
Bread Loaf Roadless Area in Washington and Addison counties, Vermont. 
The initial sample collection was conducted in the Fall of 1980 by 
J. F. Slack, R. A. Ayuso, A. E. Grosz, A. R. Pyke, R. L. Graves, 
P. J. Loferski, and M. P. Foose, all from the U.S. Geological Survey. 
These included 161 rocks, 208 soils, 64 stream sediments, and 18 panned 
concentrates taken in a uniform sample density over the 31 square mile 
area.

After some of the analyses suggested anomalous concentrations of base 
metals in one of the northern drainages, a resampling of this drainage 
was conducted in the Fall of 1981. J. F. Slack and R. A. Ayuso collected 
an additional 15 rock and 8 stream sediment samples. These samples are 
indicated by the 700 series sample numbers.

The spectrographic analyses were done by S. J. Sutley, M. S. Erickson, 
B. M. Adrian, and B. Bailey and the atomic absorption analyses were done 
by B. F. Arbogast, W. C. Martin, and R. J. Fairfield, all from the U.S. 
Geological Survey in Denver. Data compilation and report were done by 
P. J. Atelsek of the U.S. Geological Survey in Reston, Va..

Sampling Procedures

The rock samples are mainly representative chips taken over a 
1-meter interval across the bedding. Some of the rock is partly weathered, 
but the freshest material available from a bedrock source was generally 
sampled.

Soil samples were obtained by digging below the surficial organic 
material and taking a grab sample from the lower A horizon or upper B 
horizon.

Stream sediment samples were taken in most of the first order drainages 
in the area, including some intermittent streams. Sampling was done by 
collecting several handfuls of the finest sediment available at the site.

Panned concentrate samples from the major drainages were obtained by 
collecting material from the slow-moving areas of the stream, sieving to 
minus 4-mesh and concentrating the heavy mineral fraction by standard panning 
techniques.



Analytical Techniques

Rock samples were crushed to 0.25 inch (6mm) and pulverized to minus 
140-mesh (0.105mm) in a vertical grinder with ceramic plates. Soils and 
stream sediment samples were dried and sieved to minus 80-mesh (0.177mm), 
then pulverized to minus 140-mesh (0.105mm).

The panned concentrates were first air dried, then the magnetite in 
them was removed with a hand magnet. The remainder was separated at 
specific gravity 2.86 with bromoform. The heavy mineral fraction was then 
separated electromagnetically by a Frantz JY isodynamic separator set 
at forward and side angles of 20 degrees and an ampere setting of 0.6 A. 
The non-magnetic fraction had a 2 added to the sample number and the magnetic 
fraction had a 1 added. These two fractions were then ground with a mortar 
and pestle, and analyzed.

Each sample was analyzed semiquantitatively for 31 elements by a six- 
step, D. C. arc, optical emission spectrographic method (Grimes and Marranzino, 
1968). Gold and zinc were also determined by an quantitative atomic 
absorption technique (Ward and others, 1969). Gold in the panned concentrate 
was not analyzed for by AA.

The semiquantitative spectrographic values are reported as six 
steps per order of magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15 or multiples 
of 10 of these numbers) and are approximate geometric midpoints of the 
concentration ranges. The precision is shown to be within one adjoining 
step on each side of the reported value 83 percent of the time and within 
two adjoining steps 96 percent of the time (Motooka and Grimes, 1976).

Explanation of Table

The table is divided according to sample type into 8 sections. Rock 
samples were subdivided lithologically into schist, quartzite-granofels, 
greenstone, and quartz vein. Panned concentrates are divided into magnetic 
and non-magnetic sections.

The letter suffix at the end of the sample number indicates the sample 
type: R - rock, S - soil, SS - stream sediment. Panned concentrates have 
no letter suffix but the final number indicates whether the sample is magnetic 
(1) or non-magnetic (2) at .6 amperes.

The X and Y coordinates are in Universal Transverse Merator (UTM) grid 
Zone 18, on the Lincoln, Bread Loaf, and Warren U.S. Geological Survey 
7.5-minute Topographic Quadrangle Maps. The X coordinate is the easting 
value in meters; the Y coordinate is the northing value. Usually only 
the last five significant digits are shown.

Iron, magnesium, calcium, and titanium values are reported in percent 
(%) ; all others are in parts per million (ppm). Letters beneath chemical 
symbols indicate the methods of analysis: s, six-step semiquantitative 
spectrographic methods; aa, atomic absorption. Other symbols represented 
on the table are: N, not detected;  , not determined; <, amount detected 
is below the lowest limit of determination, which is the figure shown; 
>, amount detected is above the highest limit of determination.

JY The use of brand names in this report is for descriptive purposes only and 

does not constitute endorsement by the U.S. Geological Survey.
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The lower limits of determination for the 31 elements that were 
determined spectrographically are listed below. These limits are doubled 
for panned concentrates.

In percent: Calcium 0.05 Magnesium 0.02
Iron 0.05 Titanium 0.002

In ppm: Antimony 100 Molybdenum 5
Arsenic 200 Nickel 5
Barium 20 Niobium 20
Beryllium 1 Scandium 5
Bismuth 10 Silver 0.5
Boron 10 Strontium 100
Cadmium 20 Thorium 100
Chromium 10 Tin 10
Cobalt 5 Tungsten 50
Copper 5 Vanadium 10
Gold 10 Yttrium 10
Lanthanum 20 Zinc 200
Lead 10 Zirconium 10
Manganese 10

The limits for gold and zinc determined by atomic absorption are 
variable and dependent on sample weight and element. Within each sample 
group elements for which nothing was detected have been omitted from the 
table, and are listed below:

Soils   As, Au, Cd, Sb, Th, W

Stream Sediments   As, Au, Bi, Cd, Sb, Th, W

Panned Concentrates (magnetic)   As, Bi, Cd, Mo, Sb, W, Au (aa)

Panned Concentrates (non-magnetic)   As, Bi, Cd, Mo, Sb, W, Au (aa)

Schists   Au, Bi, Cd, Sb, Sn, Th, W

Quartzite - granofels   As, Au, Sb, Sn, Th, W

Greenstone   As, Au, Bi, Cd, Mo, Sb, Sn, Th, W, Zn, Au (aa)

Vein quartz   Ag, As, Au, Bi, Cd, Mo, Nb, Sb, Sn, Th, W, Zn, Au (aa)
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